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The paper describes two new records of the Uchen genus Buellia (B. badia and B. nashii) from South Korea. A detailed 
taxonomic description and comments are presented for both taxa. An updated l<ey representing all Buellia species known 
from South Korea is also provided. 
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The present work is a continuation towards a taxonomic 
treatment of the hchen genus Buellia in South Korea. Pre- 
viously Joshi et al. [1] have reported six species of Buel- 
lia from South Korea. During a recent field trip to Bogil 
Island and examination of lichen specimens lodged at the 
Korean Lichen Research Institute (KoLRl) herbarium, we 
foimd two new records of Buellia: B. badia (Fr.) A. Mas- 
sal., a maritime species found growing parasitically over 
Aspicilia cinerea (L.) Korb. from Bogil Island, and B. 
nashii Bungartz, an inland species reported from Mt. 
Cheongwan. A detailed taxonomic description along with 
chemistry, ecological data and illustrations are provided 
for these taxa. We also provide an updated key to all 
Buellia species reported from South Korea. 

The specimens examined from the study area have 
been deposited at the KoLRI herbarium, Sunchon 
National University, Korea and Korean National Herbar- 
ium (KH). 

The specimens were examined using standard micro- 
scopical techniques and hand-sectioned under a NIKON 
C-PS 1068908 dissecting microscope (Nikon, Tokyo, 
Japan). All measurements were made on material mounted 
in water, and lactophenol cotton blue was used only as a 
stain. The anatomical descriptions based on these prepara- 
tions were made under a NIKON Eclipse E 200 compound 
microscope. Measurements of thallus layers, apothecia, 
and ascospores were made at x400 and x 1,000 magnifica- 
tion. The ascospore dimensions are generally presented as 
(smallest single value recorded -) smallest mean recorded 
- largest mean recorded (- largest single value recorded). 
Spot test reactions were performed on hand sections of 
thalli and apothecia under a microscope (OLYMPUS BX 
50; Olympus, Tokyo, Japan). Secondary metabolites were 
identified by standard thin layer chromatography, as 
described by Elix et al. [2], Orange et al. [3], and White 
and James [4], mainly using solvent system C. 
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Artificial key to tlie liclien genus Buellia in Soutli 
Korea 

1 . Growing on bark or wood 2 

la. Growing on rocks 4 

2. Hymenium with manerous oil droplets; dispersa-type 
proper exciple; asci 8 spored B. disciformis 

2a. Hymenium without oil droplets; aethalea-type proper 
exciple; asci 8 to 16 spored 3 

3. Thallus indistinct to granular, subsquamulose; asci 16 
spored B. polyspora 

3a. Thallus scurfy, rimose to rimose-areolate; asci 8 
spored B. punctata 

4. Thallus lichenicolous (growing over Aspicilia); lack- 
ing secondary metabolites B. badia 

4a. Thallus not lichenicolous; secondary metabolites 
present 5 

5. Thallus deep brown to olive brown; areolate to sub- 
squamulose B. nashii 

5a. Thallus different shades of gray, never brown; dis- 
tinctly areolate 6 

6. Thallus with a chalky consistency, and a large amount 
of calcium oxalate crystals B. maritima 

6a. Thallus without chalky consistency, without calcium 
oxalate crystals 7 

7. Medulla amyloid (1+ blue); contains afranorin, chloro- 
attanorin, norstictic and stictic acids B. spuria 

7a. Medulla non-amyloid (I-); contains afranorin, 2'-0- 
methylperlatolic and confluentic acids B. stellulata 

Taxonomic treatment of tlie species 

Buellia nashii Bungartz (Fig. lA) 

Mycotaxon 90: 90 (2004). 

Diagnostic characters. Thallus saxicolous, crustose, 
areolate to subsquamulose, thick, continuous, 0.2~0.5 mm 
in diam. Surface deep brown to olive brown, dull to 
± shiny, smooth to fissured, epruinose, phenocorticate, 



222 



New Records of Buellia 



223 



with thin epinecral layer. Medulla white, with few cal- 
cium oxalate crystals (H2SO4+ needle shaped crystals). 
Prothallus absent. Vegetative propagules absent. 

Apothecia lecideine, abundant, conspicuous, 0.4-0.6 
(-0.7) mm diam., round, solitary to ± clumped, sessile. 
Disc entirely visible from siuface, black, epruinose, ini- 
tially plane but becoming strongly convex with age. Mar- 
gin thin, black, usually persistent, rarely excluded with 
age. Proper exciple dispersa-type. Epihymenivtm aerugi- 
nose, pigmentation not continuous with the outer exciple. 
Hymenium hyaline, not inspersed with oil droplets. 
Hypothecium deep reddish brown. Paraphyses simple to 
moderately branched, apically swollen, with a brown pig- 
ment cap. Asci clavate, 8-spored. Ascospores brown, 1- 
septate, oblong to ellipsoid, (11-) 11.7-13.5 (-15) x 
(6.2~) 6.5-7.3 (-8.2) |am, Physconia-type. Pycnidia not 
seen. 

Chemistry. Spot tests: thallus K+ yellow, C-, KC-, 
Pd+ yellow. Fluorescence: UV-. Iodine reaction: medulla 
non-amyloid. Secondary metabolites: norstictic and stictic 
acid. 

Ecology. This species was found growing on non-cal- 
careous rocks (siliceous) at an elevation of 550 m. 

Geographical distribution. USA, Mexico [5]. 

Remarks. This species is characterized by areolate to 
subsquamulose olive brown thallus bearing calcium oxalate 
crystal inclusions; black, lecideine apothecia and brown, 
1 -septate, Physconia-type ascospores. Buellia disciformis 
(Fr.) Mudd., B. polyspora (Willey) Vain, and B. punctata 
(Hofl&n.) A. Massal. are the other known montane Buel- 
lia species in South Korea, which need not be confused 
with B. nashii. B. disciformis differs in being corticolous, 
lacking oil droplets in hymenium, dispersa-typt proper 
exciple, and Callispora-type ascospores; B. polyspora dif- 
fers in being corticolous, having multispored asci (16- 
spored), aethalea-type proper exciple and Buellia-type 



ascospores; B. punctata differs in lacking calcium oxalate 
crystals in the medulla and having Buellia-type ascospores. 

Specimen examined. South Korea, Jeonnam Prov., Jan- 
gheung Co., Gwansan-eup, Mt. Cheongwan, 34°32'09.1" 
N, 126°55'32.3" E, alt. 550 m, on rock, 07 October 2005, 
L. Lokos, 050653 (KoLRI). 

Buellia badla (Fr.) A. Massal. (Fig. IB) 
Memor. Lichenogr. 1853: 124 (1853). 
Diagnostic characters. Thallus lichenicolous, crustose, 
buUate to subsquamulose, thick, closely appressed, 0.2- 
0.5 mm diam. Surface usually chocolate brown, rarely 
grayish brown, dull, smooth, epruinose, phenocorticate, 
with thin epinecral layer. Medulla white, lacking calcium 
oxalate crystals (H2SO4-). Prothallus absent. Vegetative 
propagules absent. 

Apothecia lecideine, abundant, conspicuous, 0.3-0.4 
(-0.5) mm diam., round, solitary to ± clumped, sessile. 
Disc entirely visible from surface, black, epruinose, ini- 
tially plane but becoming strongly convex with age. Mar- 
gin thin, black, rarely persistent but excluded with age. 
Proper exciple narrow, poorly differentiated, aethalea- 
type. Epihymenium brown, pigmentation continuous with 
the outer exciple. Hymenium hyaline, not inspersed with 
oil droplets. Hypothecium deep reddish brown. Paraphy- 
ses simple to moderately branched, apically swollen, 
with a brown pigment cap. Asci clavate, 8-spored. As- 
cospores brown, 1 -septate, oblong to ellipsoid, (10-) 
11-12.5 (-14) X (5~) 5.3-6 (-6.7) |Lim, Buellia-type. Pyc- 
nidia not seen. 

Chemistry. Spot tests: thallus K-, C-, KC-, Pd- Fluo- 
rescence: UV-. Iodine reaction: medulla non-amyloid. 
Secondary metabolites: absent, but parasitic thalh contain 
substance from the host lichen. 

Ecology. This species was found growing along mari- 
time regions over Aspicilia cinerea on non-calcareous 
rocks (siliceous) at an elevation of 3 m. 




Fig. 1. Habit of Buellia nashii Bungartz (scale bar = 5 mm) (A) and Buellia badia (Fr.) A. Massal. (scale bar = 5 mm) (B). 
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Geographical distribution. Europe, Macaronesia, North 
and South America, Asia, Africa, Australia, New Zealand 
[6]. 

Remarks. This species is characterized by bullate to 
subsquamulose chocolate brown thallus lacking calcium 
oxalate crystal inclusions; black, lecideine apothecia and 
brown, 1 -septate, Buellia-type ascospores. Buellia marit- 
ima (A. Massal.) Bagl., B. spuria (Schaer.) Anzi and B. 
stellulata (Taylor) Mudd. are the other known maritime 
Buellia species in South Korea, which need not to be con- 
fused with B. badia. B. maritima has rimose to rimose- 
areolate, chalky white thallus bearing norstictic and con- 
norstictic acids; B. spuria has a white to grayish thallus, 
conspicuous black prothallus and bears atranorin, chloro- 
atranorin, norstictic and stictic acids, while, B. stellulata 
has areolate, whitish gray thallus bearing atranorin, 2'-0- 
methylperlatolic acid and confluentic acid. 

Specimen examined. South Korea, Jeonnam Prov., 
Wando Co., Bogil-myeon, Bogil Island, Tong-ri, near Ton- 
gri beach, 34°09'68.4" N, 126°35'15.3" E, alt. 3 m, on 
rock, 06 February 2010, Y. Joshi, H. S. Jeon, M. H. 
Jeong, 100201 (KoLRI). 
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